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so &xmM. -utaM* xnb^^vf-^m 
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[oio9i*^©«ELsm ±&m~mb. 

[0111] ^-^Ateigg<0^$*5 t tt5S^aA<S 

■©JSSfcWBaEfclXttl/l 0-1 o*Skftfc+tu 
tf*v\, *-/M>u<tt«^-*\ «-*eoa=AB£»Si£/B 
«r3l*S»*W\ aAJSf±lnmJ^±, «^ttlnm«Jt 

©±Btt. SAJI^S 0 0nm|i&. fft^-CSO 

[0 112] *-^&A©i&gf±, /V&A^ffij&>b 
JRfi* m*^ra**fe©«*©ttA«r**fc-t-** 

ft**-*****-*:**- B^*^ n%«ff«&' 

[0 113] *-;v&AttSgBk:f*. # 

BIBg 63-29569 5-g4t«L «Hsp2-l 9 16 9 

5-2 9 9 1 7 4fM, #H¥7-1 2 6 2 2 5-^ 
«, »BT7-1 2 6 2 2 6#4*«L *B¥8-1 0 0 
17 2m EPO 6 5 0 9 5 5 A 1 ^IClB^aVC 

h7/ y -^y^v^y^^ ( h y r y — a^t ^ 1/ 
sv, kK7/y»8»:, *^>^-a«»« % byr 

^oft*«!tt2«u:tfffflutJ:<, wars* 

[0114] *-/H£A©^/I£*-^&A® £ *— A* 
t*"C#«. rcDi:#. *-/u&A«« (ITO§) fcj 



5? 

ftSWWKov^Ttt:, ^-^8£Att^eSr2SW±K«t 

#iyb<D&&.f&.&$:m<:~k&xZZ> 0 tic, 

tf>, ^->^a&AS^^^>fk^>'v'^/^5/jN^<, oj 

d^tcis »j(M-« £ k *-e* 
[0 115] #WOE&Tl^fcfr3«^&A(6 
SI/IKdu hyx (8-^/y/7H ta^-^a 

(Alq3) ?(0 8-^r / !l /-;^U^©gSM 

«> 6rt*-C#a. S^8EA«iSB«:«*JH&^iaifct><o 
-efcoxt>i:<, r.coj:5fe»^«:hy^ (8-^r/y 
^h) T A^Sr^-T 5 C £ ##3= b V \ « 

k ISWfctMWfc *J^tf J: 

[0116] s^&AnaHg^m^aAs^m^esyi 
-c^5 0 rco^^, m^aA«ffi«^b*^afp*«offi 

30 5 ftJTO)Bfcot^rr±«^ftAII5SJi*: 2 Jia±Rlt <S 
[0 117] ^-/v&AlS^g, l63fcS*5j:a!S^aA 

r^/w^r^ttii^^ififeS^^o. ImoJEA 

40 [0 118] S^*<0*W«#K:H5£Six*V^, 1 
0-^PagATOSffiffirU, SlS^ftttO. 01-lnm/ 

sec mmk-rzzk&fr*i,\,\ *it. x^-easRt 

[0 119] rH&«Ao»AlcXS9K«tt«:fflt^'1i 
^ic^v^T, lS^«»^k-&ft«r^$^:s^B-, <b 
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[0120] «^a-A«ttf±, »* U< tttt^li®C^4 
eV«T<0&JB. *A*fefi^l«BMfc^«b^b*l*Sh, 

tt#BB*#4eV«:JB*.*** «R-©8-AJft*JW6T 
U W^Ttt«*(ft*t>«T-*-*. ffc*MWS4eV£nF 

Li, Na, K^OT/^V^ms Mg, Ca, Sr. . 
Baf©7;^y±S^ La, C e €?<0*fc±jg&R 
^ AK In. Ag, Sn, Zn, Zr«^»tf&jx 
5o > tt*BBft^4eV£iLT«>ll!!«>«««Ai:UTW:, « » 
itfAg • Mg (Ag : 0. 1 — 5 Oat%) , A I • L 

1 (Li : O. 0 1-12at%) , In*Mg(Mg: 
5 0 — 8 0at%) v A 1 • Ca (C a : O. O 1 — 2 0 
at%) ^iifbilSo ^nbtt^ftt, fc£Wi2« 

[0121] ^©gfftA^SHIf^/<y^ftS 20 

[0122] r(D<t5^m^Am@<59J?$(i, m-T-^ 

ASr+^fr^a-^±co^$i:^«tJ:< > o. 5nm 
EU:, »^L<filnm^±i:i-Htf J:v\ ^<o± 

[0123] *-;v^AHii LTte, U< fi$8# 

(I TO) , ®ISK->^>ffc^f^^A (IZO) , K 
fc-O^frA (I n 2 0 3 ) „ mt** (Sn0 2 ) *5 

*.WHt^rtJ:V\ I n 2 0 3 WLSn0 2 ?>Sg 
-£j*,fi v 1 — 2 0wt%^»*U<, £bt-H5 — 1 2wt 
%as#£UV\» I n2 O3 fcMLZnO^M, 1 

2 — 3 2wt%*W£ LV\ 

[0 12 4] *-/v&A«£ttu *3fcifc&*Sr«, ii^3 
5 0 - 8 0 O nm % ^fcl&JgftftfcSrr *3fcSi§*# 8 0 « 

%£Lh. 4#^9 0%^±xfc£::£as#£uv\ > 
<fcv\> 

[0 12 5] ^aAm@<0^$f±> /VftAS:+ 
O-SOOnm, £ bK\±5 0 — 3 0 0nmCD®iaaW3: U 



5* 

[0 12 6] ^-;^AtiMt 5Kf*;*^:y**fc 

[0 12 7] ^WSCT*Wfr»#LXfcJ: 
v\. «affiStes i o x «<DtH»t*k 77a^tS 

WSi"efcotti:< s £&g®(£>J¥£kJ:5 o — i 2 o 

[0 12 8] ^O«@^c0»kSrBC 
fca&lc*^Jite»jiJBfcrei* 5 r £ uv\, itikJB 
tt. m^^gASr^Cfc*tci1olgC)<g:K^o^^b:^ 

[0 12 9] U-Ctts Lfcft 

<fcv\ 

[0 13 0] *^-7^A-^-JRicri % ^fix^^^W 

[0131] ELlR^WPHWIJtaESIH^Kift 

[0132] »m##«IB^ J: 5 fcft^SHBSrJi 
V ^T* 9 — ? << M — £>ift*> t) LT t \ 
[0 13 3] **^^-</^^-J^tt. EL%^*^ 

[0134] «:3t*mn> 3E3»*au:«:*36»T'ttWW 
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[0 13 5] /<>f ^^-f±S*«K:a36*rtH*bftv^ 

[oi36] ytwtutfm^ ik$am<DX&ttiL#& 9 * 

[0 13 7] *«WiJiJ:»?«9g*ixS*ttEL»^* 
AflfeB 1 K:**-*-. BlK3*$ftS4WELX?»r±, £ 
£ 1 J:fc % 2 N *-/W£A*Sj£I 3 % « 

%m 4 % m^stA^^ 5 % m^^Ams e srufc^rr 

S. «H©«EL»m B»MKRE>-*\ 
[0 13 8] *^wt«EL^ii, a*, EiM 

mmk-rzzthx-zzo rwwaE«\ a*, 2-30 

[0 13 9] 

<£lftfl 1 > 

5. (2— r^J-A') -6, ll-^7x = 
/V-^s^ir^ 1-8 5) <D-&J&> 

Sft^fuy^ t7h^r/y5. 2g (33. 3mmo 
1) t. 1, 3-^7x=M7^77yiOg 

(3 7mmol) & ORftfMftl!:* H*flS***«T, 1 *R 
frffXtitort ZZbKXQ, 6, ll-v^7x^- 

5, n-t7n^yv7, lg i^fc, (Hfe^ 

8 0%) 

10 14 0] ftVN-C% T/^V'^g&Lfcv'^u:/^ 
9*="fc* ±|2^7^-fe>'^r/>'2. 05g (5mmol) 
£ s byv^vi OOml&KtAL*:* COSffifc, 
- 7?vvy ^9 A^-p^lMftJ: 2 Af7^ i/y 
J:9^*Lfcy^**WK (lBonol) ioh^xy/x 

2«B«#tt, *^KUSAU/ci 0 ro^Jt&^Sr h 

«V^T«s»U v^~vW£2. 4g (fife©*: 7 1 
%) $r4§, SfefcTEKHSoiftftl. 3g (* 
&m&: 7 6%) o ^iftfelg fcJHPlfc2:£% % 

m&mito. 8g »&tu^fiBf(^>^«>t* 

[0 14 1] 



[fl:l 4] 




[0142] Hfi^tt : m/e 6 3 2 (M + ) C*^ 

h/V : m 4 fcScf; 
[0 14 3] <-&j£«2> 

5, 12-^7x^-6, 1 l-hy7x^V7^/ 

M7Fl£&to> : II- 4 0) 
'frAfll £H«©RJCfc:«fc9, 6. li-^7x^- 
5. ll-t7^ty^/yt, p->>3- K-<^if^ 
-fcD* ^;V*2. 2g (6fe»*:6 7%) &f», 
5. 12-^ (4-3-K7xn;U) -6, 1 1 -v 5 
20 ^^/W-^ir^l. 3g (ffcfeSfc: 6 2 

%) o 

[0144] #V>-C N ±ES-K*1. 2g (1. 5mm 
ol) , v?7x-;V7^1. Og (6. Ommol) , ffl© 
*0. 5g,M*y?Al. 5g v ^y^lOcm 3 
fcJB^fcUllman^fclJ;©. TB»*0 5, 12-^7 

1 1- f y 7x^7? ;t7nyo. 

9g m&m&: 6 8%) „ rcO#fe©^0. 9 

g $:#$?iSlfctr5> #fe@#0. 8g Sr#fc 0 

3«> [0145] 
Hfcl5] 




[0146]Sf^:m/e 86 8 (M+) (*^ 
[0 14 7] <-frjjfc«3> 

5, 12-^7x=;V-6, 11-tf* (Mi7x=:;V 
rcf^/V) -1-7 # His m^itS®) : III- 3 8) <D 

so kmmvSJSKX*)^ 6. 1 l-77x^- 
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5, 1 1 —r7*-t>*/ 2-^0^-1, 1. 
2 — K ii y^^^^^X X> , v^— /M£2. 2g 
(e«J*:6 8%) TlftS^ g KM 1 . 4g 

7 2%) 0 Cl£>Sfe0{£O. 9g £ 
#^filKbyta:^^, #fe©#0. 8g £#*L e 

[0 14 81 



111-36 




[0149] Kft#*T : m/e 8 8 9 ( (M+l) + ] 

1H-NMR^^ fA* : 9 \Z7frf 0 
TfeftmSL*^? YJV : m 1 OK^-To 
10 15 0] <Ht0!1 1 >^7 Xlteli: R F X/< y ^ 

tf^y-te^UT. Wf*)£rl x l 0"4pa^T^-eMEE 

[0 1 5 1] 9cV^^ff^liSr^o^^ x N, N' - 
^7i^N, N' -fX [N- (4~^f/W7x=i 
yv) -N-^sc^A— (4-7^/7x^) ] -1, 

l' -f :7^/w-4, 4' -v^r^^MMo. 

2 ran/sec "C 5 OnmOj^^^ ^/WftAftl 
[0 15 2] N, N, N' , N* -fh7^ 

(m-tr^^^/w) -l, i' -tr:7*~/w-4, 4* 

— S?7 r $>' (TPD) £ra&3@f^S0. 2nm/secT*2 Onm 

u ^^fisiafco 

[0 15 3] <*6>fci, «BE^ofc^^, T^^* 
m&tt&m HD^ (8-* 

/y/7h) r^-^A (A l Q 3 ) Sr v SSifc* 
2 : 1 00T% £&(Dm^&0. 2xm/sect UT 7 0 

[0 15 4] 
Ifbl 7] 



5ff 




1-33 



[0 15 5] t*ffiJtfB«r«ofc*3u Mg • A 

g (mfiJfclO : 1) &mtg&&Q. 2nm/secT?2 0 0 

A 1 £ 1 0 0nm^5fU^EL3t^£^*: o 
[0 15 6] ^<0#fflEL3!l^ca«mBE«ra3iPL, %J 
m^tel OmA/cm? <DmS£B&^ 8B»mffi2& 5 8 . 8 V 
X\ 8 1 0cd/m2 CD^*^^-Ci:f Co d <D £ £ <D$g jfc 
feJcSf-^max = 5 7 Onm, (x, y) = 

20 (O. 5 3, 0. 46) Xfoift. 

[0 15 7] Z<Dm^\Zl 0mA/cm2 <^-^m 

m2 , m*$Z&Xmax = 6 2 Onm, feSMSfi (x. 
y) = (0. 6 6. 0. 3 4) ©*6»36jW«B-e# 

KTWBIfU tfc^6 0 0nmT^^^f*3 0%T-fc 

[0 15 8] ^(0^^5 OmA/cm 2 <D— 

30 £2£u m&&XZttkZZt^*m*m&2 7 0 0 

[0 15 9] <^SM2>^i£0gi fcSSVvC, m^SEA 
A 1 q3 fc#fc«V>*<fr&»*. TIB* 

mvit&yo wmtt&ifo 1-17) t ufcttttjatoi i 

[0 160] 
Ufcl 8] 




i-iT 

[0161] ^<D$mELm=j-Kmmmj£*fpi$vtLk 

eo ~^> x 1 OmA/cia 2 C0m»tt^S-C, ^®mJE^8. 6 V 
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-C. 8 2 0cd/m2 <D^%mm^iU Z.<Dt$ 
<0%*S*:«fi>tnax =5 7 5 ran. feSMgri (x, 
y) = (0. 53, 0. 46) X3b^1Z 0 

[0162] tmcft&7'<ji>*— &m 

\,*Xim<OWE*ft5b % W*=l 5 5cd/m2 % g*« 
SXmax =6 2 Onm, feAM^Ii (x. y) = (0. 6 
6, 0. 3 4) 

[0 16 3] r©^IC5 OmA/cm* <D— £m«£ 

SrjSU »M*S*fcfcr^J««2pt«PlBf±2 7 0 0 
[0 16 4] <9HkM3>3HKfliK:«s^r, S^ftA 
ito{fr&fe m^4t&&) 1-22 3) i U^ttn»fitfg 

i kmrnzisXtmEhmttrnto 

[0 16 5] 

Hfcl 9] 




1-223 



[oi6 6] ^<om&ELm*\zjgmmj£*f$Mvitt 

^5, 1 0idA/ciii2 <BS«KB£-C, 1Z»«E^9. 0V 
T% 8 5 0cd/m2 ©5S3feMfcB-e#fc 0 *fc % ^<Ofc# 

nax = 5 7 6nm. feSM^tt (x. 
y) = (0. 5 3, 0. 4 6) TffcofCo 
[0 16 7] *fc, «m fcRC*6:?-f A^-*rfl 

gXnax =6 2 Omu feffiffigl* (x. y) = (0. 6 
6, 0. 3 4) ©*6Syfc3WW-C#fc # 
[0 16 8] tilt, r©**Rl5 OmA/cn? <E>— £®a£ 
Srifi U «K3B*S*fc £ - 5^S^«^flQfl 3 0 0 0 

[0 16 9] <9aM4>JHMlKttVvc, 

afofc^ tMRtoi&m 1 -2 7 3) £ Lfctef±ll*£W 
1 t mmc LT^«E L#*-*r»fc. 
[0 17 0] 
[ft2 0] 



60 




1-273 

[0 17 1] ^©*BIEL*^K:»i««E«rBaPLfci: 
1 OmA/crf OtlHl^ S3ftSBE#8. 8V 
T% 8 1 0cd/m2 <D^3t^^T#^i 0 **L. ^Ott 

linax = 5 7 3nm, MI«fi (x. 
y) - (0. 5 3, 0. 4 6) -?*>ofco 
[0 17 2] IB6«l fcRIC*fe7^^-Srffl 

v^TimeioSg^$rff 5 »2E= l 5 5cd/m2 % fe*:8t 

fiXaM =6 2 Onm, Ml^tt (x, y) = (0. 6 
2Q 6, 0. 3 4) 0#fe3S3fc3WW-e*fc. 

[0 17 3] £fc. ^©*^5 OnA/ciaZ <D— 
fcttU »8W3fe**fcfc^**W*iSWFlHtt2 7 00 

[0174] <i^feW5 >nj£ey i fc**vvt\ m^&x 

agCOfb-S-fe (M5*fc«* 1 -22 6) £ Lfcfflltt^SW 
1 iH«teLT**EL*^«r»fc. 
[0 175] 
Mfc2 1] 




[0176] zvmrn&Lmttmmmm&tytoLith 

1 OmA/cm 2 <£>®tft2Bft-<N J£Sj1IJE#8. 7V 
8 5 5cd/m2 oaOfe^SW-CSfc. Sit. ~<Dt% 
<D»3t«*«ftlinax = 5 7 5nm x 6ftKfi[tt (x, 
y) = (0. 5 3, 0. 4 6) "Cfcofco 
eo [0 17 7] *fe % IUiS«l2:«U*ft7-f>u^-«r« 



3-2 4; 1 : 1 1 PM; NGB^SJ SUGHRUE (1) ; 0355613954 #34/ 

#532000-26337 (P2000-2S337A) 



(32) 

61 

^xm&v>wfe*'ff 5 m&= 1 6 2cd/«2 % 

S^max =6 2 Onm, feft^fi (x, y) = (0. 6 

e, o. 3 4) ©*fi»*jwfc«-e#fc« 

[0 17 8] £f£, Z<D3£+\Z5 OmA/cm 2 <0 — J^SiS 

[0179] <nm^6>nis^ii^^vNT,.m^aA 

£ LT^E L 10 
[0 18 0] 
lit 2 2 ] 




[0 18 1] i©*»EL*^fcttaBEE«rRlAlU*:i: 

r.^> N i omA/cm 2 <Dmm&&x\ mmmm&9. IV 

©5BbB*ft*Xniax =57 5nm. (x, 
y) = (O. 5 3, O. 4 6) -Cfcofco 

[0 18 2] fcRD*fe7-f/U^— «rffl 

V^TPI«W>jHJ&*rlT5 «ffi= 1 5 7cd/m 2 % 30 
^Xmax = 6 2 0nm; fe£&«SH (x, y) = (0. 6 
6, 0. 3 4) ©#fe»»#*»-C*fco 

[0183] ;£fc x 5 OmA/cm 2 CQ-^mgfc 

[oi8 4] <2»m>i^mfc:*5vvc. m^-^A 
sttfl^Av^fliSMbMn^ox 1-33 v>\\&m* 

[0185] <HlfSW 8 >HJS^ 1 fc*sv vt„ *-/v& 

(1-3 3) «rfifiifc-C2 : 1 OOCDJt^Tlffe&U A 
1 q3 tt*ST«*Ufctefi^«li:lll«tcLTW« 

[0 18 6] 

lft:2 3l 




1-33 



[0 18 7] r©*»EL*^klttjntJE«rWapUfc^ 
1 OmA/cm 2 <D%ffi$S&X\ SSKSE#5. 7V 
T% 9 7 0cd/n2 <0Rtt#flm-C£fc o ^co^# 
^**teWfe*Xmax = 5 6 0111, Mlgtt (x. 
y) = (0. 44, 0. 5 3) X&olto 

[0 18 8] SS*£«1 fcWC*67-f^— «:« 

V^Tra«<D«S*rff5 «Eft*= 1 4 5cd/m2 % fi^cft 
ftAniix = 6 1 Sum, feffi&tUi (x, y) = (0. 6 
1, 0. 3 7) <D%&&ft&m&'VZ fc, 

[0189] 3:*:, r<0^{- 5 OmA/cm 2 
fc«U JttW*S*fcir*»l»i|Mj»RJtt:2 000 

[0 19 0] <^a«9>^aS«Fj8^*5V>-C, ^-/Wft 

•S:T«IIJ»«>fl:*«if (1-17) t VftitLte$mM8 

t mm?. ttt«E L*?*#fco 

[0191] 
[fc2 4] 




1-17 

[0 19 2] ro*»ELSiqFk:iSSKSBESr^*PUfei: 
1 OoA/cm 2 (DmS£^ffi-C, SftSEEaS 5 . 7 3 
V -C % 9 8 Ocd/m 2 (D&yt&m&X Z it 0 $fc, r<^£ 
t<05S*®^ftgXniax = 5 6 5 nm s 6ftK«F* (x. 
y) = (0. 4 5, 0. 5 3) "Cfcofc 0 

[0 19 3] — fcfl 

^THtttoaSfclT 5 »S=1 4 0cd/m2 , 
^rXmax =6 1 5nm, fe*Jffi«f* (x, y) = (0. 6 
2, 0. 3 7) ©*6«Jfca*«»-C#fc. 0 

[0 19 4] r.(D^^JC5 OmA/cm 2 C7)-^«ft 
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[0 19 5] <H»«1 O>H1S098^*5V^T, 

-&tefeTE«5g<Dft^ft (1-223) £ Ufctef±^K 

[0 19 6] 
Ut2 5] 




1-223 



[0 19 7] ^<0#»ELlR^ia««BESrH3^bfci 
1 OmA/cm 2 G>«fi£*flf-C* ^SbmflE^ 5 . 6 5 
V t?, 9 8 5cd/m2 ft. Hit, Z<Ot 

%<D&$M*$i$:Xuax = 5 6 5nm* -feSM^tt (x. 
y) = (0. 44, 0. 53) "Cfcofco 

[0 19 8] 1 tmCft&74'l'*-%:m 

V^-CR*©««*rff5t. 4 5cd/m2 . 

g^max =6 1 5nnu feS^ftt (x, y) = (0. 6 
2, 0. 3 7) ^*fi«tt#flfcB-e#fc. 

[0 19 9] Sfc % ^OIR^CS OmA/cm 2 <£>— 5£fg$& 

Sr«EU iSK^$^ci:r.5®«^JS^[a«2000 

[0 2 0 0] <$mwi i>mmms\z^x. 

SAIS^IrMt^i^, TPDi fct>^3fH-*fl; 
^fcTIBIIHftofl:** (1-2 73) t U*:&fl?lJ£ 

[0 2 0 1] 
Hfc2 6] 



(33) 



64 




1-273 

[0202] z(o^mE hm^ummEE^MLftt 

1 OmA/cm 2 ©^Mfit, J^S&®E2*5. 6 5 
Vt% 9 8 5cd/m2 (D&ft&im^ ft* ^<Dt 
#<OSgftffi*ifc&;imax =5 6 5nm N &ffl&g£te (x, 
y) = (0. 44, 0. 5 3) "Cfeofc 0 
[0 2 0 3] ^SS0gi i:^)D^fe7>f/v^-Srffl 

gXmax =6 1 5nm N £|£Sfi(fi (x, y) = (0. 6 
20 2, 0. 3 7) <D0£&&ft&imX^it 9 

[0 2 0 4] OmA/cm 2 5£m»£ 

«r«U ^5«K¥NWil(3 2 0 0 0 

[0 2 0 5] <jHfc«l 2>3H(5W8k:*JV^ A> 

^tTMHWMb** (1-226) £ LfctettlQS 

[0 2 0 6] 
1*2 7] 




[0207] ^(D&mELmi-Kw.mwz&WMisizk 

1 0oA/cm2 OtKtlt^ nME*S5. 7 5 
V "C, 9 8 0cd/m2 ©583fc^?*Str* fc 0 ^Ot 
£0&ftfe*cfe^;imax =5 6 3imu 6ftffi8ltt ( X> 
y) = (0. 44, 0. 5 3) Xtbolt* 

bo [0 2 0 8] 90Mlikmcfc&y<tn>*—*M 
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^Xm&<OWJ£*?t5 t, ®g=14 0cd/*2 , g^jfc 
gXmax =6 1 5nnu fegM^te (x, y) = (O. 6 

l, o. 37) <oft&&yti>mw?ztc Q 

[0 2 0 9] £fc, ^^^C15 OmA/cm2 <D-fe^M 
£ffSU &&^)fc£^fc£:i*^*mR3f*2 00 0 

[0210] <sm£«i 3>ias«8fc*5v^-c % A' 

*»fcTS«J»Mt** (11-8 6) fcLfci&filUSW 
8 £ RttK: LT^E La^fclWL. 

[0211] 

[<fc28] 




n-ss 

[02 12] ^(0#«EL*^^i:St«BES:B3*nUfci 
1 0nA/cm2 ©«H6flrt?, JB1MSEJ&S5. OV 
T% 9 7 0cd/m2 0%)fc^5tg&-Ctfc 0 rco£:£ 
(D^g^ffi^cifeSlmax = 5 6 3 nm, feS&Sf* (x N 
y) = (0. 44. O. 53) "CfeofCo 

[0 2 13] 5S»«1 fcW&lWSk^-f Srffl 

^Xm®<Dmfe*?fl 3Wft=l 4 0cd/m2 , 3o 
glmax =6 1 5nm x 6ftj£f{tt (x, y) = (0. 6 
1, 0. 3 7) O*fe363fc*Sfl|»T?#fc 0 

[0 2 14] roM?(C5 OmA/cm 2 O-JEil 

**U »^)tS^fc£^5^«^mraii:2 00 0 

[0 2 15] <|Qfi«l 4>2d£09l OlC^VNX. 

[0 2i6] <nj£Mi 5>ias«i ^ra«i^*-A« 

jge>ffr&fe2S£, N. N, N* , N* —Th?** 
(m— If 7 -1, 1 ' -~^7xr:;l/-4, 4' 

- v>T S V (TP D) Sr. fifiJt 2:2: 100t, I 
filfiO. 2nm/secfcU 4 Onni^S^^If IT%* 

[0 2 17] 
Hfc2 9j 



66 




[0 2 18] 

Wsaol 



IV-257 




[0 2 19].Sbfc, WE*«ofc«, (8- 

!i;7H TA'^frA (Alq3) SrlS^fi 
0 . 2 nm/sec tLT30 nm<Ojpi $ t£3Ktf U tt?-&At& 

[0 2 2 0] fcVv|?„ Hffitffl £R*R: % Mg • Ag 
(SSitl 0:1) m^&Am«, *5J:tfAl«Sm& 

[0 2 2 1] CO^ttELSl^ttSttSESrBlAiLfcfc 

r^>, 1 OmA/cm 2 ^mfiE^ 9 . 2 V 

•e, 8 oocd/m2 ©3B3t3iiSflBB-cftfc 0 

<0553fc^dfegA.max = 5 8 Own. fegSgltt (x, 
y) = (O. 54, 0. 4 6) T*foofc 0 
[0 2 2 2] S6KW1 tRIU*fe7-f^-Sr« 

v^TBStoWefcfrS «ft= l 7 Scd/a 2 % ftfcjfe 

&Xmax = 6 2 0nm % feSlgli (x, y) = (O. 6 
6, 0. 3 4) ©^feajftWMB-Cftfc. 
[0 2 2 3] r^5g^C5 0mA/cm2 

U t 5J»¥iMFnr± 3 0 0 0 

[0224] <H*6t*i 1 6 >HJfe« 1 £ KI*R:#— A*E 

5t<0{k^2»i: s N. N, N' , N* -fh7^ 
(m- tT7^i— /V) — 1, 1' =c~jV— 4, 4' 

-9T$y (TPD) Sr. mfiit2 : 2 : 1 O OT, ^ 
03SSO. 2jim/sec£U 4 Onm<Off£fc:3&&LT$&}fc 

[0 2 2 5] 
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[<t3ll 




[0 2 2 6] 
Hk3 2l 




542- if x *f7 «; n>+ y 9 -fe > 



[0227] £t>\z^ a*ff4r«ofc*^ % hy* (8- 

^/^7 h) T/V^** (AU3) «r«3KCft 
0. 2nm/sect UX3 OnmO^C^lC^U m^^Atfi 

[0 2 2 8] &VvC% Mg - Ag 

(it)t 1 0:1) m^ftAms. *jj:t5A 1 $m?m 

[0 2 2 9] w^^KELlg^^iLi^mffiSrWAllU^i: 
1 0mA/cn»2 (DSMft-C, & 9 . 2V 

"C % 8 5 0cd/m2 (T^ft^S^^^ ^yv % r.CD££ 
©363ttt*«*Xinax - 5 5 8nm N fe^M^fi (x, 
y) = (0. 54, 0. 46) ^ifeofco 

[0 2 3 0] Ucfc, Hffi«l i:^)C#fe7>f/W^-Srffi 
v*TR*©JBJ£*fT5fc* W*=16 5cd/m2 % 
SXmax =62 0nm v fe&MSfi (x, y ) = (0. 6 

6, o. 3 4) <Dm&&yt&&&-ezito 

[023 1] *fc. CCD ^-7-^ 5 OmA/cm 2 ^flfc 
S:«fcU im^tt^6»S^ISfi3 0 O 0 

[02 3 2] <H^#J 1 7 > 11*609 1 h PMRfc*— /H* 

ifi<ZMfc&* (1-3 3) fc, 9, 9* , 10. 10' - 
Th7-2-\?'7zK~yA') -2, 2' v^T^h^-feV 
(DP A) Sr. £*Jfc2 : aS«a*«0. 2nm 

/secfcU 4 0nmOj^^(C^SIbT%3fc^t Ufco 



[0 2 3 3] 
Hb3 3] 




1-33 

[0234] £t>fc, MtB£«rfto/t«* % by* (8- 
^/y/7M 7VVS = ** (A U3 ) Sr^«5iffi 
0 . 2 nm/sec £ LT 1 5 rm<OJ§. $ fc^S* U «*8eAI6 

[0 2 3 5] r^^KELgRT-lcK^mffi^WiniL^fc 
1 0mA/cm 2 <E>mS£S&ffi-C s J&§&®BEd*7. 7 V 
T?. 1 3 0 0cd/m2 CDIS^UT* fe. r.<D£ 
^^ftfettfegrXmaX =5 7 0nm, fegj&gf* (x % 
y) = (0. 5 3. 0. 4 6) T^o7c 0 

[0 2 3 6] Sfc, JHtMl iRC#67-f^-M 
V*TB*<B«J}&Srl7$ ±. JSS= 2 3 5cd/m2 % 
^Xinax =6 2 Onm, fe&MSf± (x, y) = (0. 6 
6. 0. 3 4) <0*£«#JW*B-T*#fc. 

[0 2 3 71 ^^{C5 OmA/cm 2 CD— j£S«c 

fc«U *JK«*$ii:^:^C^»ft^i*«Frattl 3 00 

[0238] <ms«ni i s >$mmi tmmz*-^ 

36<Wfc*tt (1-22 3) 9, 9'. 10, 10' 
-TY7-2-¥-7^~y ;v) -2, 2* i^7^h7^ 
y (DP A) Sr. maJt2 : lOOt, SS^SffiO. 2 
nm/sec fc U 4 OnmOJ?* LT*3fc^ h Lfc> 

[0 2 3 9] 

[ft3 4] 
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[0240] 
[fc3 5l 



1-223 




[0 24 1] £e>K. EffiSHfc^fc**, hV* (8- 
^r/y/^h) TA^ = *A (AU3) $rf&5ta*& 
0. 2iWsect UT 1 5 run^J? £ K§&5f U ^r^&Afl 

[0 2 4 2] r <D^m e l m^mtftm&tWM u/c t ™ 

r >5>x 1 OmA/cn^ <DtgS££ST\ $Lg>^JE#7. 8 V 

t% 125 ocd/m 2 (o&yt&m&xZfto Z(Ot 

e^«*»C«ftXBax =5 7 6nnu fetfj^gtt: (x, 
y) = (O. 5 3. 0. 4 6) "Cfcofc 0 

[0 2 4 3] i=fc. SQKfll £f^C*&:7^*~$:ffl 
^Xmm<DWm*ft?t. »£=2 3 0cd/m2 % 
gAmax =6 2 Onm, &SJ&^tt (x, y) = (O. 6 
6, 0. 3 4) <Ofc&&ftfr$m'V£ti 0 

[0 2 4 4] £fc. rcD^^S OmA/cm2 <Z>-j£S«t 
fcSU 3«!K***fcfcC5»ft**l»Hril 3 0 0 40 

[0 2 4 5] <iaSfiSl 9>mS«HC*5V>T, 2^— /V- 



[0 2 4 6] 
Hfc3 6] 




[0247] *-A«AJB«r»*Ufc«, ^tyrh7 
y7 r tt<0«45TiE«36<Dfl:^*DPAfc4, 4' -tf 

V) £ % fi^itl 0 0 : 2-C, mmm&O. 2nm/sec£ 
U 4 0mD«)JP*k:J|3SPUT«3fcJBibfc. 

[0 24 8] 

Ht3 7] 
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[0249] 



: dpa 



*io* U£Z 8] 




4,4'-- IfX (N-7x«J>-N-l-f7f^) 7^ ./-X^WO) 

10250] SfeKl, t&EE&fto*:**, Ml* (8~ 
^r/y/^h) T/V=-~*A (AU3) 
0 . 2 nm/sec tUT20 nm<Dj^£ Kl&t U 

[0 2 5 i] zcDtmELmttum&EEzmmistct 

r^>, 1 OmA/cm 2 «ft«E*5 7 . IV 

T\ 7 5 0cd/m 2 O*Jt3^*»-eSfc 0 f-fc, r.t7)i^ 
OfeAM^f* (x v y) = (0. 3 4. O. 4 2) V3b 

[0 2 5 2] £fc> ZOlMttS OmA/cm 2 
fcttU «^*^^:fci:C^SS^^ratt4 0 0^ 

[0 2 5 3] <Hlfi092 0>SmCTl^*5^T> ^ 

^mmmzmm-tzm^ TPDittwiits* 

^*TBiHfc«>fl:*#l (1-33) iU l 

[0 2 5 4] 
Ufc3 9] 




[0255] ^^Thy 

:* (N— ^cc—/!"— N— 1 — f7f;w) 
X) S:, MfiifclOO : 2t\ IflgO. 2nm/sec£ 
U 4 0nm©«S»c:JSI#UT**»i Ufc, 
[0 2 5 6] 

Mb4 0] 




[0 2 5 7] 



Hfrfc : DPA 



lit* 1 ] 
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[0 2 5 8] «aE*r«ofcf=3U (8- 

^r/^7h) T/W^*A (Al q5) §r||«f^S 
0 . 2 nm/sec tlt20 maO^ $ IC^if U HrP&Affe i 

[0259] zL(DmfevLmttBMmj£*&to^tik 

1 OniA/cm 2 CD©&®£T?, ^fftE^7. 3V 

100 Ocd/m 2 O^Jfe^flSS-c^fco r(D£ 
^©feffii^i (x. y) = (0. 3 3, 0. 41) t 

[0 2 6 0] ^.cr>^lC5 0mA/cm2 

«r*U ^^5t$ii:^^C5»^^mf?3tt5 0 0^ 

[0 2 6 1] <^€^2 1 >|»fc« 1 te*JV^T\ 

-&«?SrTfB8Bg<Dfl--g^ (1-2 2 3) tu S^itS 
100; 2t VX*—A>&*M%kmt:ft1t. 

[0 2 6 2] 

Ub4 2] 




1-223 



[0 2 6 3] *-^^AJB*»^Ufc«, ^t!/Th7 

* (N-7x^;W-N-l-t7^) r$;^f/v^ 
» ItiklOO : 2X\ X*&ftO. 2nm/sec£ 
U 4 0nin<Z)ffStcSS*LT«*»i: bfc D 
[0 2 6 4] 

14:4 3] 




M&fr ; DPA 
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[0 2 6 5] 



(39) 

* * [fc4 4] 



76 





4,4'- (N-7x-*^N- 

[0 26 6] SfeK, «ESr«ofc**, MJ* (8- 
^r/y/^b) T/l^=*A (AU3) 
0. 2nm/sec^ LT2 Onm<D^$^«U Ig^aAia 

[0 2 6 7] ^<D««EL*^K:B:SESEESrWJnUfei: 

C^>. 1 OmA/cm 2 ^SEfr&S^ «»1E^7, 3V 
t», 9 0 0cd/m 2 0>&ft&$mT?%1t o £fc, 
<Z>feSffi«tt (x. y) = (0. 3 4, 0. 4 1) "Cfo 

[0 2 6 8] ZtOm^S OmA/cm 2 <0— S^St 

«r«U 5lB»*S*fctr^li**i(»IBl±5 0 0# 

[0269] <it^w i >m&w i rasing m^&x 

[0 2 7 01 
[fc4 5] 



1 -t7f"il/) 7^-W^>) 
*46] 




[02 7 1] r<0*»EL*Wa«EejE4r»JpUfct 
^5, 1 OmA/cm 2 KfttgEflS 9 . 0 V 

X\ 7 0 0cd/m2 O*jfc^flt®-C#fco *fc, ^O^^ 
<D35}fcfeA:i£§;Uax = 5 5 8nnu -fegMHRtt (x, 
y) = (0. 4 8, 0. 5 1) Xh-?ti 0 

[0 2 7 21 Hlt«li:BIC*fi7W^-4:« 
V^TB»©*eftfT5k. S*=9 0cd/m 2 % S^fi 
Xmax =6 2 Onm, fiKffiSll (x, y) = (0. 6 
5, 0. 3 5) ©*fe*»jWWg-0#fc. 

[027 31 $f-v wCO^^JC 5 OmA/cm 2 (O— 

«r«u Mttftttittzzn&*mmt±i 500 

[0 2 7 4] <Jfc««2>Sat«llc*sl^, tt^-feX 
f&&-3£#Jlfc:A I Q 3 fc*fcfl!v*a<bMb«:* TfBfll 

[0 2 7 51 




[0 2 7 6] z<Dmm&i~mttm&mm*wmi,izb 

r^>, 1 OmA/cm 2 Omi®SBfl[X% ^S&®E# 9 . OV 
X\ 8 0 Ocd/m 2 <D&yt&$mX$ti 0 ^<Dt£ 
<D&%,m*:$i&Xtoax =5 7 2nm v £j£ffi«fi (x. 
y) = (0. 5 3, 0. 4 6) Trfcofco 
[0 2 7 7] m&Wlk&Kfa&7<<;l>*-l 
^Xm&<omi£*fT? m&=l 5 3cd/n? 
ftXmax = 6 2 0nm % feSMSfct (x, y) = (0. 6 
6, 0. 3 4) 

[0 2 7 81 ^^^IC5 OmA/cm 2 

trttU JeK*3te^fcid53Wttifi*«rlBtt2 5 00 
[0 2 7 9] <Jt««3>SOI6«8te*5^T. 

[0 2 8 0] 
Mt4 7l 




[0 2 8 11 r<0«»EL*^k:S:«®ES:W!WU^:i: 

-5. 1 OmA/cm 2 OSSS#ft*T\ 5 .. 4 6 

V "C, 7 8 8cd/m 2 CDSSfttf^-C^fco *fc* r<Dt 
$<D$&ytm*;$i&Xmax =55 3nnu feffiMStt (x x 
y) = (0. 4 3, 0. 5 4) "C$>ofc e 
[0 2 8 21 *fc. »16«li:PIt#67-f^-fc« 
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^Xm®<Dmfe*ft5b. »«=8 0cd/m2 % $tk»ft 
Umax = 6 1 2nnu fe&&Sf* (x, y) = (0. 5 
9, 0. 3 9) <Vft&&ft&m&X*%tCo 
[0 2 8 31 3**:, OmA/cm2 CO— 

[0284] <H:««4>iat«8lC43V^-C. /V£ 

[0 2 8 5] 
Hb4 8l 




(40) 

7* 

[0 2 8 61 -©#»EL«^^SS£SflES:PnJllUfcfc 
1 0jnA/cm2 0«8K«tt-e. igS&mJBEd 5 5 . 7 7 
V r% 9 7 4cd/m2 *fc, -<0£ 

#0«*S*ftSXmax = 5 6 3nm, fetfJSfljtt (x, 
y) = (0. 44, 0. 53) X$>^it 0 

[0 2 8 7] ^U(^C#67^^-^ 
V*TRflM>»E«rfif 5 t. »S=1 4 Ocd/m 2 % 
^rXmajc =6 1 5nm N feftj&^fi (x. y) = (0. 6 

1. O. 3 7) oMSXWIBttfc. 
io [0288] ^<0*^^ 5 0mA/cm2 <D— 

«*U a^^S-ftfcfci^WttH^IWlBttl 7 00 

[0289] <ifcts^ 5 >n3s««i 1 1 mm^—^mx 

TfB^g^9, 9* , 10, 10' -Th7-2- 
t^^^y^) -2. 2* ^7Vh7ty (D PA) 

fiSit2 : 1 0 0t, Mm&&0. 2rm/sect U 
4 0i«OW*k:J||»L-r«3ftJBi: Ufc. 
[0 2 9 O] 
20 [ft4 9] 




«&&:dpa 



9,9\10,10 # -x>7 C2-e7oi^U^) -u-yr^h5-t'/ 



[02 9 1] Sfcfc. WEfrfitofc**. h y * (8- 
^r/y/^h) T/V^*A (AU3) SrJKttttA 
0. 2nm/sec£ tt 1 5 iroOff S fcJWF U WT-fitMfi 

^g^u^o sHMiiiamfcLTffliEL 

[0 2 9 2] ro#»EL*^fcB:il6SESr»*PU^a: 
1 0mA/cm2 (OmaK&Sl?. 7 . 3V 

T% 8 5 0cd/m2 <D«**«B-C#fco ^0>i# 
0%3tfe«feSXBiax = 5 5 8MU (x, 
y) = (0. 4 8, O. 5 1) Tfcofco 

[0293] *fc, §us«i fcraca^-f/w*— «rj8 

V^TR«<0««S:ff 5 *££= 1 6 0cd/m2 % 
&Xmlx =6 2 0nm s -fe^M^fi (x, y) = (0. 6 
5. 0. 3 5) C0*fe»3fc36S»B-e#fc, 
[0 2 9 4] ^OS^5 0inA/cin2 co—^m^ 

«r«U jftR563fcS*fci:r.^»**«tt|l(|#i5 0 0»- 

[0295] <ifcK0g 6 >ni6« 1 1 mmz*—;um^ 



(Dit^t s 9, 9' , 10, 10* — 7 1 h^-2— tr 
7xz!lA,) -2. 2' v?/yh7ty (D PA) 
fifiJti2 : 10 0^ fi&V3KftO. 2nm/sec£U 4 0 

[0 2 9 6] 
[flSSO] 
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{02 9 71 £^ $aE£r#ofc£3; v b»X (8- 

J? h) t^-vj* (Aiq3) 

[0 2 9 8] r^^SEL^lC^®E«rW5llb^l^ 
1 OmA/cm 2 C0mS£«ST% ^Sl^UE^ 5 7 . 5 V 
Xs 1 2 0 0cd/m 2 0383feiSjB»'C*fc 0 
#©38*«*»Eftlfflax = 5 7 2nm, Ml^tt (x v 
y) = (0. 54, 0. 4 6) -(?*>ofc. 

[0299] ^fc, mmmi tmcm&y^/^-^m 

&Xtaax = 6 2 Onm, feSMSf* (x, y) = (0. 6 
6, 0. 3 4) O#fe«3feW*Bl?#fc 0 
[0 3 0 0] £*L, ^(0^5 OmA/cm 2 ©— ^mffi 
«U 5t8B53tS*fct r 5»«*»«pB8ttl 0 0 0 

[0 30 1] <*R«7>jQfiWlfc:*5V v t\ *-A« 



00 

[0 3 0 2] 
Ift5 1] 




10 3 0 3] *-/^ayJBSr*ricUfc«, *tJTh5 
5'7 r ttOS*STg2«5g<0«:-&feDPAfc4 i 4* -tf 
* (N-7x^N- 1 — *-37fvv) TS/^/V^ 
>0 MSJfclOO : 2X S ISfSgO. 2nm/sect 

[0 3 0 4] 
[ft5 2l 




[0 3 0 5] 



feft : DPA 



^ * [ft 5 3] 




4,4'- If X (N-7i-^-N- 
[0306] ££>K. *EEfc«ofc** % Ml* (8- 

^y/7h) ta^^*a (au3) &mmm& 

0 . 2 nm/sec tlt20 nm<E>/? $ l^it U *F-&M& 

ays* ufco *«>ttr±, mmmi tmm^^x^mEh 
[0 3 0 7] z<D^ELm*\zmmmj£&fttoi,izh 

Z*> s 1 OmA/cm 2 <D««M&&t\ J£S&®E*5 7 . IV 
T\ 7 5 0cd/j!j2 ©S5#jWfcB-C#fco £<Oi:S 
(x, y) = (O. 3 4, O. 4 2) Xh 

[0308] £/c. CKO^T-fc 5 OmA/cm 2 CO — l$El£M 
$:SU 3««***fcfcr*JW62p«»IBi±2 0 0* 

[0309] 



1— J-***) T4-/-**-A"'<>) 

[B 2 ] *8B©ft^» 1-85 <z>SS#$r;*^ 
[0 3] -8 5(OlH~NMR^^ 

b^&mvtcmxhZo 

[04] ~8 5<o#^aitx^^^ h/w 

[05] ^^©^II-4 0^SM^^^ b/v 
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im7] *BH4Xk«4frII-4 OO^&Jfc*^ Wv 
[IS 8] **W<0<b-&*III-3 8<DSS^«f^-<^ h 
[09] *^^^>fb^toIII-3 S^H-NMR^ 
0] *«W<Dft-fr*III-3 8(0gS^»lR^^ 



[##<Di&91] 

1 Stt 

2 /v&A^g 
6 S^ftAtl^S 

6 m^&A^ 



[HI] 
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(05] 



iQOX i 
75X 










50% 
25% 


521 

f+1 M'IMO»fy|^in*T>l*T*r>i*r»V'»»i|M'l'rr|rfit»|i<'iM»l'l»j 




mnin ■ 


TTTT 


i im'i nmrwnrj 



540 590 $40 638 748 738 846 B98 

' 019(1:6* I -40 Ms*t*hjt 



34fl 



938 1040 



[06] 



II J 


J JUt I 

1 " , ,u i i.u*;.i ! 


1 1 1 1 1 1 1 I1T1 

-1- 1 


» r-^nr — j 1 1 1 1 1 r— I j 1 — 1 » j 1 1 , j 
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